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Executive Summary

OnOctober6, 2017, the City of Baltimore (City) entered intdvodified Consent DecreeMCDwith the

United States Environmental Protection Agency (EPA), the State of Maryland Department of the
Environment (MDE) and the Department of Justice (DOJ). The objective of Paragraf the CD is to

GAYLIX SYSyd | YFAYGSylFryOS LINRPINIY F2NJ GKS /2t SO0
mains, Pumping Stations and other appurtenanaeg.,(manholes, pressure sewers, inverted siphons,

meter vaults), to provide for thg@roper operation and maintenance of equipment while minimizing
FILAfdz2NBaz YIfFdzyOuazyaszr yR fAyS o0ft201F3Sa RdzS i+
details the progress of the Collection System Operations and Maintenance (O&M) actindiesaken

by the City. This is thgixteenthannual update report since implementation of the O&M plan in 2006.

This report provides a fiscal year (FY) comparative analysis of O&M operations carried out by the City of
Baltimore with an emphasis on acties during F2022.

The requirements for the Annual Report are specified in Paragraph 13 of the Consent Decree, which
reads as follows:

! FGSNI AYLX SYSy il dazy 2F GKS YIAYyGSylyOS LINBINIY
submit an annual repotio EPA and MDE providing:
i.  Alist of complaints related to the Collecti®@ystem.
ii.  Alist of completed work orders for the calendexar.
iii.  Alist of outstanding workrders.
iv.  Current preventive maintenand@®M)schedules.
v. Alist of tests performed of new s@winstallations andehabilitations.
vi.  An evaluation of the efficacy of the grease conpmgram.
vii.  An evaluation of the efficacy of the root control program
viii.  An updated list of known locations where Baltimore does not have ready physical
and/orlegalacces (2 (GKS /2fftSO0A2y {@aldSyoé

DuringF¥2022 (July 012021 to June 302022), the number of sewerelated complaintslecreased by
7.35% Table ES below compares the sewer related complaints over the past five fiscal years.

During this period, there wer8,142 sewerrelated complaints reported in the Cityworks work order
management system. In response to these complaifi873 work ordels were generatedin some
cases, the generation of multiple work orders of different types was required to resolve a single
complaint.In addition to the sewerelated complaints reported by customers, there we&202work
orders generated for preventivenaintenance activitiese(g., sewer cleaning, FOG abatememioint
repair, lateral inspection, ejc Therefore, the total number of sewer work orders generated during the
reporting period wad 7,175
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Table ESL.: SewerRelated Complaint€omparison

FY 208 | FY 209 | FY 2@0 | FY 2021| FY 2Q@2

Sewer Complaints| 9,311 7,595 9,227 9,867 9,142

Sewer Related Complaints Comparison

10,000
8,000
6,000
4,000
2,000

FY 2018 FY 2019 FY 2020 FY 2021 FY 2022

Activities within the City taeduce mainline chokes and repedty weathersanitary sewer overflows
(DWOs) are tracked in the tables belowlable E® shows al6.7%increasein mainline choke work
ordersfrom F21, while Table ES showsan increasén DWO volume compared to E¥Yand adecrease

in repeat DWOsSSO root cause analysis useformation from the preceding 2imonth period to
determine if it is a repeat event. Over the past several years, the City has enhanced data and data
tracking software €.g. custom applications, improved GIS data) and user training fortrdmeking of

work orders and associated volumes of repeat SSOs.

Table E€: Mainline Choke Work Orders Comparison

FY 2018 | FY 2019 | FY 2020 FY 2021 FY 2022
Mainline Chokes 585 558 537 581 678

Number of Main Line Choke Incidents

700

600
500
400
300
200
100

FY 2018 FY 2019 FY 2020 FY 2021 FY 2022
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Table ES3: RepeatDry Weather SSOs Comparison

FY 2018 | FY 2019 FY2020| FY 2021 FY 2022

Repeat Dryweather SSOs (2%onth period) 50 36 42 63 54

Repeat Dryweather SSOs
(24-month period)

80
60
40
-inil
0
FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 Volume of Repeat Drweather SSOs

2,000,000

1,500,000

1,000,000

500,000

B B B

FY 2018FY 2019FY 2020FY 2021FY 2022

Key accomplishments during the reporting period include the following:

1 Under the Preventive Maintenanc€omprehensiveCleaning Progranl50,888linear feet of

pipe 10-in diameterand greatersewer were cleaned. In additiod,1,039linear feet of pipe

were treated with chemical to abate grease.

The City conductedbout212,673 feet of CCTV inspections

Approximately53,593linear feetof sewer pipe have been rehabilitated, replaced, or installed

during the reporting periodhrough various projects and programs.

1 The Root Control Program chemically treated approxim&t26,723linear feet ofmainlinepipe
and2,645laterals

= =4

The City inspected Food Service Establishments (FSES) as part of the Fats, Oils and Grease (FOG) Program
to minimize the amount of FOG discharged to the sanitary sewer sydbeming the reporting perio

1,632FSE inspectiongere attempted for Program compliance, as well as educating FSE managers and

staff about appropriate greaskandling practices.
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SECTION d.Introduction

This Annual Report, theixeenth since the implementation of the OperationagMaintenance (O&M)
plan, provides an update on the progress of remedial measures required by the Consent Decree and an
analysis of the impact of O&M activities conducted frduty 1, 201 to June 30, 202(FY 202).

The requirements for the Annual Repate specified in Paragraph 13 of the Consent Decree, which
reads as follows:

G! FGSNI AYLX SYSy(dlFGdA2y 2F GKS YIAYGSylFyOS LINRINIY
submit an annual report to EPA and MDE providing:

i. A list ofcomplaints related to the Collection System;
ii. A list of completed work orders for the calendar year;
iii. A list of outstanding work orders;

iv. Current preventive maintenance schedules (task description, location, frequency),
description of changs made to the schedules during the calendar year

V. A list of tests performed of new sewer installations arghabilitations (location, date,
description of new installation and/or rehabilitation);

Vi. An evaluation of the efficacy of the grease cohfprogram (summary of greaselated
blockages identified, corrective action taken, preventive action taken, monthly rate of
greaserelated blockages and (if available) comparison of current and previous year
performance, list of referrals to pretreatmenstaff, identification of remaining
persistent and chronic blockage areas);

Vii. An evaluation of the efficacy of the root control program (summary of -retdted
blockages identified, corrective action taken, preventive action taken, monthly rate of
root-related blockages and (if available) comparison of current and previous year
performance, identification of remaining persistent and chronic blockage areas); and

viii. An updated list of known locations where Baltimore does not have ready physical
and/or legal access to the Collection System and the strategies Baltimore is employing
02 AYLINRBGS IyR aS0OdaNBE &adzOK | O0Saa G2 GKS [/ 2
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Elements of the O&M Program Include:

Sewerinspections (CCTV)

Sewer cleaning

Sewer repairs, replacement, anehabilitation

Root control

Grease abatement by chemical treatment

Fats, Oils and Grease (FOG) Progeam Eood Service Establishment inspections)
Limited Access Areas

= =4 -4 —a a8 -8 -

During FY202, the City of Baltimore continued to grow and strengthen the Office Asket
Management (OAM), which strives to prioritize the renewal of aging infrastructure, justify infrastructure
investments, provide transparency of the true cost of operating a utility system, and effectively manage
limited resources. The OAM utilizes taagegic approach to the process of planning, maintaining, and
operating physical assets to optimize the service life of these assets at the most appropriate cost and an
acceptable level of risk, all while delivering an acceptable level of service. QurtkatOAM focuses on
developing and implementing asset management programs for the collection system

To evaluate the effectiveness of new and existing preventive maintenance programs, the OAM tracks
Key Performance Indicators (KPI§jacking KPIs drigeinternal progress and provides transparent
reporting to internal and external stakeholdeis. the long term, tracking key metrics will allow the
Department of Public Works (DPW) to better communicate the level of service provided to stakeholders
and hep foster greater understanding of the relationships between capital investment, rates, financial
planning, and risk.
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SECTION @Complaints

2.1 Customer Complaints

¢KS /AGe 2F . IFf0AY2NBQa /2y iNRf hySsydeiSN@Eh3sy O 54
available via phone (311) 24 hours a day, seven days a week for Baltimore City residents to report
sewerrelated complaints. This service is also available online 24 hours a day, seven days a week, as well

as by mobile application. Eacbngplaint in the 311 system is given a Customer Service Request (CSR)
number so it can be tracked from the moment it enters the system until it is abated.

When a sewer related complaint is entered into the 311 system, it is forwarded by an automated
transection to the Computerized Maintenance Management System (CMMS) (Cityworks). Once a DPW
Utility Investigator has investigated the complaint and a determination of corrective requirements is
made, a work order is generatednd the appropriate type of crews assigned to perform the work.

After completion of the work, the status of that work order is updated in Cityworks. There can be
instances when multiple complaints in the 311 system are made by citizens for the same problem. In
such cases, all compl&nare forwarded to Cityworks, but work orders are generated only for unique
problems that need to be resolved.

There were9,142 sewer related complaints logged into Cityworks during the reporting period. From
these complaints8,973 (reactive) work ordes were generatedthere arelesswork orders than sewer
complaints becausene work ordercanaddress anumber ofcomplains (duplicate complaints) Table

2-1 shows sewer complaints during the pése fiscal years.

Table 21: Sewer Relate€€omplaints Comparison

FY 208 | FY 209 | FY 2@0 | FY 2021| FY 2@2

Sewer Complaints| 9,311 7,595 9,227 9,867 9,142

Sewer Related Complaints Comparison

10,000
8,000
6,000
4,000
2,000

0

FY 2018 FY 2019 FY 2020 FY 2021 FY 2022

A list of all sewer complaints is attached in Appendixd this report.
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2.2 Completed Work Orders

A work order is considered closadhen the problem has been resolved and all related activities have
been updated and closed in Cityworka list of work orders closed Y 2Q@2 is provided in Appendix-2
2 of this report. A map of the density of these closed work orders is shown in Figur@l@s map
provides an illustration of problem areas as indicated by the concentratisewér related complaints
during the reporting peod.

The number of sewer related work orders completed during the fiastfiscal years is illustrated in the
Table2-2 below.

Table 22: Work Orders Completed by Fiscal Year

FY 2018

FY 2019

FY 2020

FY 2021

FY 2022

Completed
Work

13,257

16,753

16,300

17,001

16,751

Orders

Completed Work Orders

FY 2022

18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

0

FY 2018 FY 2019 FY 2020 FY 2021

A breakdown of work orders by type is provided in Tab& 2s previously indicated, number ofwork
orders (8,973 were generated from sewer complaints logged into the 311 system; an addiBq2@2
work orders were generated for preventive maintenané¢e.{not driven by a customer complaint)
activities during the reporting period.
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FY 2022 Sewer Complaints and Close Workorders Density Map
Department of Public Works - Office of Asset Management J— ] =
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| ]

LESSDENSE MORE DENSE

® FY22 Sewer Related Complaints
== Interstate and Principal Arterial
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) Wastewater Sewersheds

Water
I

City of Baltimore DPW | Office of Asset Mana

Figure 21: Sewer Complaints énsity Map inFY2
11| Page



Modified ConsenDecree
Wastewater Collection System Annual O&M Report220:

Table 23: Types of Work Order€ompleted

City of Baltimore
Department of Public Work

Type FY 2019 FY 2020 FY 2021 FY 2022
Quantity % Quantity % Quantity % Quantity %

Reactive

Work 7,595 | 44.20%| 9,527 | 43.40%| 9,862 | 57.79%| 8,674 | 51.78%

Orders

Proactive

Work 9,590 | 55.80% | 11,990 | 54.62% | 7,204 | 42.21% | 8,077 | 48.22%

Orders

Total 17,185 | 100.00%| 21,951 | 100.00%| 17,066 | 100.00%| 16,751 | 100.00%

Reactive & Proactive Work Orders

12,000
10,000
8,000
6,000
4,000
2,000
0

Quantity Quantity Quantity Quantity

FY 2019 FY 2020 FY 2021 FY 2022

m Reactive Work Orders m Proactive Work Orders

2.3 Outstanding Work Orders

A reactive work order is considered outstanding when any work necessary to address the complaint is

not completed. Thenumber ofwork orders that have been completed the time ofthe writing of this

report is 96.6 %6 (8,674 out of 8,973. Proactive maintenance work orders continue to be issued on

cyclical schedules.

12| Page




Modified ConsenDecree City of Baltimore
Wastewater Collection System Annual O&M Report20: Department of Public Work

SECTION 8SystemWide Gravity Sewer Cleaning and Inspection
Program

3.1 Preventive Maintenance

The City currently implements several preventive maintenance progesngart of the overall O&M
strategy. These egoing programs include:

Sewer Cleaning/Inspection

Trunk Sewer Inspections

Grease Abatement and Inspection of Food Service Establishments (See Section 5)
Root Control (See Section 6)

= =4 =4 =4

The FOG and Root Control programs are described in detail in Sections 5 and 6, respectively.

3.2 Comprehensive and Targedl Cleaning/Inspection Program

The City has developgutograms to inspect all sewers greater than 8 inches in diameter and clean, as
necessary, every 7 years. Additionally, the City has developed targeted cleaning programs to identify
sewers 8 inches and smaller that have experienced high incidents of skwkades per lineal foot. The
targeted areas were identified and prioritized based on a risk analysis of the lines that serve the target
areas.Targeted areas are scheduled to be cleaned on a 2, 3yeadcleaning cycte

Table 31 showsthe linear feetof sewes that were proactivelycleanedand inspected duringhe past
five fiscal yearsand Figure 4 shows thespatialdistribution of these lines.

Table 31: Collection System Cleaning and Inspection Production (Linear Feet)

FY 2018| FY 2019| FY 2020| FY 2021 | FY 2022
‘ Total 268,497 | 312,839 | 267,821 | 242,262 | 150,888

Cleaning & Inspection in LF

350,000

300,000
250,000
200,000
150,000
100,000

50,000

0
FY 2018 FY 2019 FY 2020 FY 2021 FY 2022
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In addition to the scheduledomprehensive and targeted cleaningutine cleaning continues to be
performed at locations with known maintenance issues that cannot be easily resolved or are slated for
future projects. Routine cleaning is performed on a 3, 6, orrd@nth cleaning cycle, depending on the
severity of the issues needed to provide acceptable service. Routine cleaning supplements
comprehensive and targeted cleaning efforts. Regular evaluations of these locations are made to
determine the adequacy of the cleaning intervals and modifications to the schedelenade when
appropriate.

A list of all routine cleaning locations is included in Appendix 3able 2 shows the number of
cleaning locations by type and frequency foRG22.

Table 32: Routine Cleaning Locations B¥22

Number of Locations by¥requency (Months)
Type 3 mo. 6 mo. 12 mo. Total Percentage
Mainline Cleaning 193 306 26 525 60%
House Connection Cleaning | 189 145 10 344 40%
Total 382 451 36 869 100%

Mainline Cleaning

600
500
400
300
200
100
3 mo. 6 mo.

House Connection Cleaning

200

150

100

50
3 mo. 6 mo.

12 mo.

12 mo.
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City of Baltimore
Department of Public Work

Collection System Cleaning and CCTV Inspection Locations
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Figure 31: Collection System Cleaning a@LCT\Wnspection Locations
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3.3 Trunk Sewer Inspection Program

In FY 2015, the City implemented the Trunk Sewer Inspection Program to proactively inspect and
identify maintenance needs in the sanitary collection system along streams and in wooded areas. The
scope includes all trunknains and all sewers that connect to the trunk mains. The program aims to
inspect all trunk mains and associated manholes at least once every five years.

Inspections are conducted by walking over the sewer alignment, assessing the condition of manholes,
assessing mains with pelaounted cameras, and dye testing exposed sewers and sewers that cross
streams. The program has been able to identify maintenance needs, including heavy manhole cleaning,
pipe cleaning, CCTV inspection, and manhole cover replacembnEY 2@2, 407 manholes were
attempted to be inspectedinder the Trunk Walk ProgranDuring the inspections, limited access areas
were confirmed and the list was updated. Results identif@@manholes that could not be located9

that could not beaccessed anf7 that could not be opened. The inaccessible manholes will be further
investigated when the foliage is minimal and will be the focus of future design and construction projects
to ensure that the system is accessible for cleaning and maanies Table -3 provides a breakdown of

the results of manhole inspections completed in the Trunk Sewer Inspection ProgF¥m2@2. Figure

3-2 shows the manhole inspection locations.

Table 33: Trunk Sewer Manhole Inspection ResuRY 2@2

Numberof Inspections | Percent of Total
Completed inspection 198 487
Cannot locate 63 15.5
Cannot access 49 12.0
Cannot open 97 23.8
Total 407 100.0

Trunk Sewer Manhole Inspection Results FY 2022

200
180
160
140
120
100
80
60
40
20

m Completed Inspections
m Can Not Locate
Can Not Access

m Can Not Open

Number of Inspections
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Trunk Sewer Inspection Locations
Department of Public Works - Office of Asset Management
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Figure 32: Trunk Sewer Inspection Locations
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SECTION dNew Sewer Installation an@Rehabilitation

4.1 New Sewer Installation and Rehabilitation

The City is continuously evaluating the sanitary sewer collection system to develop and implement
measures for elimination of unpermitted discharges from the system. These assessments identify
cgpacity deficiencies, infiltration/inflow, and maintenance problems, in order to repair or replace
portions of the collection systemA listing of sanitary sewer projects conducted during2B2 with
tonnage cleaned and linear footage rehabilitated and replaced is provided in Taldeldw.

Table 41: Sewer Construction Projects

SC No. Location Pipe Cleaning (LF/Tons| New Pipe (LF)| Pipe Rehabilitation (LF
SC 903 Patapsco 0 LF 0 0
S™10 Herring Run 0 LF 4 6,139
SC914 Low Level 0 LF 0 0
SC 919 Outfall 0 LF 0 0
SC 920 | Gwynns Falls 0 LF 0 0
SC921 Gwynns Falls 0 LF 0 0
SC 940 High Level 0 LF 6,349 1,213
SC 941 Jones Falls 858 LF 711 29,130
SC 953 High Level 0 LF 0 0
SC 955 | Gwynns Falls 0 LF 0 761
SC 956 Herring Run 0 LF 0 155
SC 962R Low Level 0 LF 0 0
SC 963 HL, LL, GF 1,300 LF 0 1,320
SC 964 HL, JF 0 LF 0 108
SC 965 Herring Run 0 LF 0 0
SC 976 Jones Falls 0 LF 0 0
SC 977 | Gwynns Falls 5,814 LF 0 7,703
PipeCleaning (LF/Tons) New Pipe (LF)| Pipe Rehabilitation (LF
Grand Total 7,972 LF 7,064 46,529
0 TONS

Notes:
1. Completed quantities in this table are based on the approved monthly construction invoices f
each FY.

2. Piperehabilitation quantities only include CIPP/ Pipe Replacement and Pipe Bursting (point re
not included).

3. Pipe Cleaning completed quantities include cleaning incidental to CIPP lining
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Once construction is complete, newly installed and rehabilitated pipes are tested according to the
project specifications and approved by the City. Generally, new sewers are tested from manhole to
manhole or from manhole to terminus of the pipeline if teeis no manhole at the upstream end.
Testing is usually done by legvessure air and/or infiltration/exfiltration tests as specified by the City.
CCTV inspections are typically required for CdreBlace Pipe (CIPP) lining rehabilitation to ensure that
the construction is sound, there are no defects in the liner, and to provide a record of thdirpogt
condition of the sewer line after rehabilitation has been completed. Projects that involve cleaning only
have post construction CCTV testing performedverify that cleaning was performed as specified.
Upon completion of new construction, testing was performed in accordance with the specifications
listed below.

4.2 FIELD TESTS
A. Low Pressure Air Test
1. Test gravity sewers including house connectiofith low air pressure after completion
2F ol O1FAffd® CASER (SadAaya gAftt O02YYSyOS
sewer has been completed and includes immediate remedial required repair,
replacement or modification to the installation procedsré the test section fails the
test.

B. Hydraulic Test

1. Sewers over twentgeven inches diameter and manholes are tested by the hydraulic
method if approved air test procedure is not available.

C. PosConstruction Closed Circuit Televis({@CTV)

1. Upon completion of the pipe installation, the Contractor performs a CCTV inspection
using NASSCO Pipeline Assessment Certification Program (PACP) standards.
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SECTION&FOG Program

5.1 Fats, Oils and Grease (FOG) Program

Baltimore has implemented a comprehensive FOG Program that addresses FOG at the source and in the
collection system. The FOG Program has two components: 1) Grease Abatement, and 2) Food Service
Establishment (FSE) Irespions (described in Sections 5.3 and 5.4, respectively). Initially, Baltimore
implemented a Grease Abatement program in 2008 addressing those portions of the collection system
with FOG accumulation. In FY2012, the City began developing the FSEidnspeogram, and
commenced inspections in FY2014. In FY2014, the FSE inspections were incorporated into Baltimore
/] AGéQa LYRdAAGNALFE t NBGNBFGYSY:d t NRBAINIY dzy RSNJ G KS
FOG management aspect of the Pretreant Program includes promoting kitchen best management
practices (BMPs) to residential and commercial customers and minimizing the dischargeloéd&rG

waste streams to the sewer system. The program requires FSEs that discharge or have the pmtential
discharge process wastewater to the sanitary sewer to have a properly installed and sufficiently
maintained grease control device (GCD).

5.2 Evaluation of Maintenance (Reactive) Work Orders

¢CKS /AdeQa ¢2N] 2NRSNI YI yI 35 ahility toandte iheS datise ¢f A (& 6 2 |
problems for mainline chokes or blockages. An analysis of the Cityworks data can identify the presence

of FOG as a contributor of a blockage. Taklepsovides a history of the work orders closed during the

reporting perod with grease problems identified. The DPW Pollution Control Section staff is notified of

grease related blockages so that inspections of FSEs upstream of the impacted sanitary sewer can be
performed.

Table 51: FOG Related Work Orders

FY 2018| FY2019 | FY 2020| FY 2021 FY 2022
679 954 444 531 328

FOG Related Work Orders

1000
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The FOG related work orders are periodically evaluated to help determine future targeting efforts for
proactive treatment. GIS is utilized to overlay CCTV observations with work order history and field data
to prioritize treatment schedules. The utilizat of GIS has been successful in identifying grease
problem areas within the collection system. In the evaluation of the FOG related work orders, there was
an increasefrom the previous fiscal yeaFor fiscal year 2@there was about38% decreasein FOG
related work ordergrom the previous fiscal yeaB28for FY2 compared to531for F\21).

Figure 51 shows thedensity ofgreasetreatment locationstvork ordersin the sewer system overlaid
with the FSE locations.

5.3 Grease Abatement Chemical Application
Efforts undertaken for the grease abatement during the reporting period include:

1 Reviewed work orders and CCTV with notation of grease observations.

1 Applied geaseabatement chemicals to sewers located in grease problem areas.

1 Maintained information in Cityworks for tracking the grease problem locations and grease
abatement chemical applications.

Procedures for adding sewer segments to or removing sewer segnfiemisthe grease abatement
inventory list are listed within the Standard Operating Procedure, AMIB0001 (Fog Abatement
Inventory Management). The preliminary chemical application frequency that was assigned to each
sewer continues to be refined as fieldews return to the sites to perform subsequent grease
abatement chemical applications, and field photos and CCTV are analyzed by Utility Endioeészal

year 202, there was about2%decreasein total linear footage treated from the previous fiscal yes
shown below in Table-3.

Table 52: Grease Control Chemical Application

Fy [ FY | FY | FY | FY
2018 | 2019 | 2020 | 2021 | 2022
63,902| 58,878 62,391 29,342[ 11,039

Total Length of Pipe (LF)

63,902
70,000 58.878 62,391

60,000

50,000

40,088 29,342

30,000

20,000 11,039

10,000 .
0

FY 2018 FY 2019 FY 2020 FY 2021 FY 2022

m Total Length of Pipe (LF)
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Figure 51: Grease Treatment Conceation and FSE Locations
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